10 for a week or two, and when CSF is discharged too the post-operative period is naturally one of some anxiety. Furthermore suction drainage of CSF may in itself endanger the cord. In only one was the discharge other than sterile and this settled following treatment by antibiotics alone. In one patient the tip of the spinous process of Ti fractured later and needed removal for persistent local pain.
Results
In all 5 patients neck symptoms were cured or markedly relieved. Bony fusion appears solid in 3 and doubtful in 2 cases.
The following papers were also read: Ascot, Berks) Total replacement of the hip-and knee-joints, whilst conferring great benefit on a rapidly increasing number of people, carries with it the serious complication of infection. Charnley (1969) has recently analysed and discussed the problem as it applies to a specialized unit. This paper presents a critical review of the first 5 years of total replacement arthroplasty of the hip and knee in a general orthopedic and accident unit.
Clinical Material
Nearly all the operations were performed in two hospitals in the Windsor Group between 1965 and 1969 by five surgeons and their assistants. The remainder were private patients in nursing homes in the area. The operations formed part of a general orthopaedic list.
Four hundred and seventy-one total replacements were carried out in 374 patients. This number comprised 380 replacements of the hip and 91 of the knee, and included primary procedures, conversions and revisions. The McKee-Farrar prosthesis was used in 323 hips, the remainder being the low-friction prosthesis of Charnley. The Shiers knee hinge was used in all but 2 patients, in whom a McKee hinge was inserted. Acrylic cement was used in all cases.
Two hundred and fifty-two operations were performed for osteoarthrosis, 201 for rheumatoid arthritis and 18 for ankylosing spondylitis and the complications of femoral neck fracture.
Prophylactic antibiotics were not employed routinely, but local polybactrin spray was used in just under one-third of the operations. The hip replacements were mostly conducted under hypotensive anmsthesia, and in over two-thirds a lateral goblet incision was employed, turning up the greater trochanter. These cases were treated by skin traction for one week post-operatively. In the remainder an anterolateral approach between the gluteus medius and the tensor fascia latxe was used. The knee replacements were performed under tourniquet control, using a parapatellar incision, with excision of the patella. Post-operatively, a plaster cylinder was applied and retained for 10 days. Latterly it was windowed after 48 hours to inspect the wound for hmmatoma formation. Redivac drainage was employed throughout. All patients were nursed in the general orthopedic wards.
Methods
The case notes and nursing reports of all patients who had undergone total replacement of the hip or knee were studied with particular reference to post-operative infection. The shortest period of follow up was 10 months. It was found possible to divide the infected cases into three types:
Superficial infection was taken as a proven infection of the wound as shown by obvious signs of suppuration, a significant rise in temperature Section ofOrthoptedics more than 48 hours post-operatively, and the presence of a positive wound swab. With these criteria it was possible in nearly all cases to differentiate a wound hxematoma which can mimic infection. Delayed healing in the absence of pathogens was excluded. Deep infection meant infection extending down to the prosthesis or related to the material used to hold the trochanter. Late infection was defined as infection which appeared after apparent healing of the wound some months or years later, usually without a prior episode of infection.
Results
Forty-one patients had infection as follows: 16 superficial; 13 deep; 17 late including 3 following superficial infection, I following deep infection and 1 bilateral case where deep infection after a revision of one hip was followed 20 months later by late infection of the other by the same organism. This gives an overall infection rate of 8-7 %. Excluding the superficial infection, the rate falls to 5 9 %. Table 1 shows the relationship of infection to the type of operation and the underlying disease. There was an increased incidence of infection in the rheumatoid patients of 1:1'4. Half of these patients were seropositive and one-third were on steroids. Thirty-three of the 35 hips had had a goblet incision with osteotomy of the trochanter. The risk of infection in the knees was less than in the hips in contradistinction to a recent article (Lancet 1970) . Table 2 analyses the type of infection and the underlying disease. Deep infection was more common in rheumatoid patients, but a surprising- Table 3 lists the causative organisms. The commonest organism was a coagulase-positive Staphylococcus aureus in all 3 types of infection. All but 3 of these were resistant to penicillin. It is interesting to note the number of skin and bowel commensals in the late group, showing their probable ability to act as opportunist pathogens under certain conditions. Fourteen patients (34%/) had had previous surgery to the infected joint. Nineteen patients (48%) had a hemoglobin of less than 700% (10-5 g/100 ml) prior to the infection.
The complications of infection are shown in Table 4 . The two amputations were performed for persistent intractable infection following the removal of an infected knee prosthesis with skin loss. A special analysis was made of the late infections. Nine occurred in patients with osteoarthrosis, 7 in rheumatoid arthritis and 1 in ankylosing spondylitis. Eight had had one or more previous operations on the infected joint. Nine had received no antibiotic at the time of operation and 9 had no post-operative temperature. Only 5 had clinical signs of infection after operation. The average length of time from operation to the first signs of late infection was 13 monthsthe longest 3 years and the shortest 2 months. Seven presented with pain, 7 with a discharging sinus and 3 with a Staphylococcus aureus septicwmia. These were 3 rheumatoid patients, 2 of whom had had wound infections with the same organism post-operatively. Only 8 patients had X-ray changes suggesting infection. Thirteen of the late infections showed a high or rising ESR.
At operative exploration 5 joints contained turbid fluid. All these had progressive pain in the joint. Two grew Staphylococcus albus and one enterococcus. Two others showed Gram-positive cocci on the film but yielded no growth on culture. Charnley (1969) has shown that by using an operation enclosure with virtually sterile air it is possible to reduce the sepsis rate to a very low figure. He has evolved a highly organized and efficient routine, and has postulated that permeation of the surgeon's gown may be a possible source of residual infection.
Discussion
Undoubtedly many infections in the present series have arisen from a break in technique in theatre or ward. Mere examination of the patient for overt sources of infection prior to operation may not be enough. The condition of the teeth is important. A nasal swab, bacteriological examination of the urine and a blood culture may become essential. The hemoglobin should be at least 70% (10-5 g/100 ml). A total and differential white blood count should be done to exclude a drug-induced neutropenia.
The use of prophylactic antibiotics is debatable. With the increasing appearance of coagulasenegative and other opportunist pathogens around pre-existing tissue damage or foreign implants in the body, consideration must be given to the production of L-forms by the penicillins. Holt (1969) has discussed the problem fully in relation to ventriculo-atrial shunts used in hydrocephalus.
During operation a constant watch must be kept for glove puncture. The use of a wash should remove any particles of bone or cement. The addition of an antibiotic would help keep the wound sterile. The use of a polymyxin-neomycin mixture raises the possibility of local absorption of the latter. A nonspecific broad spectrum bactericidal compound, such as noxythiolin (Noxyflex) in a 2-5 % solution, or a Hibitane wash would be ideal. Chloramphenicol powder would probably be the most suitable powdered antibiotic for instillation into the wound. Adequate drainage of the wound is essential to prevent hematoma formation.
Post-operatively, adequate blood transfusion, avoidance of undue movement for the first few days to seal the wound, and, in the case of the knees, inspection of the wound after 48 hours for hkmatoma would all promote primary wound healing. Prompt evacuation of hematomas, especially in knees, is essential. A dressing which becomes heavily soaked with discharge must be changed. It is advisable to cover a wound leak with an antibiotic.
In the diagnosis of late infection, the ESR is of prime importance. The specific X-ray appearances which should be looked for are a periostitis along the femoral shaft and resorption around the prosthesis (Fig 1) . Diagnostic joint puncture should be combined with examination under an image intensifier.
The treatment of deep and late infections is difficult. Complete rest, either on traction or in plaster, is essential. Powerful antibiotics such as lincocin and fucidin which penetrate bone should be used. Occasionally the use of a Willenegger instillation-suction technique is of benefit. In a large number of cases, however, removal of the prosthesis and as much cement as possible becomes obligatory.
Nothing will take the place of a meticulous technique in the operation of total joint replacement, and this is often difficult to achieve in a busy general orthopedic unit.
